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All elevation data is referenced to a vertical datum.

Ellipsoid Datums

BUT there are a many different vertical datums in
use around the nation

Relationship of vertical datums for Tampa Bay: ITRE,
86.39 f WGS 84 (GET3) 2633 m \|<|VAGDS 88; -
81.33ft NAD 83 (86) 24.79 m
0.792 ft MHHW 0.241m
0.4009 ft MHW 0.125m
0.0ft NAVD 88 0.0m
-0.535 ft LMSL . -0.163m NAVD 88,
-0.850 ft NGVD 29 -0.259 m NGV
-1.495 ft MLW -0.456 m
-1.919 ft MLLW -0.585m

>

For elevation data sets to be blended together they must be MHHW. MHW
referenced to same vertical datum. MTL D’TL ’

LMSL,

f"‘, mwen,%
év M National Oceanic and Atmospheric Administration MLW, MLLW
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Development and Use of VDatum

Mapping the Land-Sea Interface:
VDatum converts elevation data (heights and
soundings) among different vertical datums

- — B
3 NOAA's Vertical Datum Transformation - v3.6.1 [ )
Horizontal Information
Source Target
Datum: [@ NAD23(2011/2007/CORSE6/HARN) - North...| = | [ NAD23(2011/2007/CORS96HARN) - North... =

|
Coor. System: ‘Geograpmc(mngitude‘ Latitude) |v| |Geograpmc (Longitude, Latitude) ‘v‘
[<]

Unit: I [=] [

-[¥] Vertical Information

Source Target
Datum: [@ NAD23(2011/2007/CORSQ6/HARN) - North...| = | (IR MEW [=]
Unit: ‘meler(m} |v| |meter(m} ‘v‘
® Height ) Sounding ® Height ) Sounding
[] GEOID model: l:l] [v] GEOID model: GEODM2B [

Point Conversion | ASCIIFile Conversion r File Conversion ‘

File name(s): E‘
Delimiter ﬂ Long\ludeD LamudeD He\ng Skip (lines) D
Save as: E‘

[_] Excluding HODATA points (points with coors. = -999989)

[_] Append results to the end of the point record

A

NOAA Bathymetry

VDatum is a Java application developed jointly by :

 National Geqdetic Survey (NGS)
+ Office of Coast Survey (OCS)

« Center for Operational Oceanographic
Products & Services (CO-OPS)







3 Categories of Vertical Datums:

e 3D/Ellipsoidal Datums:

— Realized through space-based systems, such
as GPS

e Orthometric Datums:
— Based on a form of mean sea level

e Tidal Datums:

— a standard elevation defined from water
level observations during a specific phase
of the tide




Vertical Datum Transformation "Roadmap”

/ WGS 84 (61150)\

WGS 84 (G873) [NGVD 29 ]

WGS 84 (G730)
WGS 84 (orig.)
ITRF2000

ITRF97
ITRF96
ITRF94
ITRF93
ITRF92
ITRF91
ITRF90
ITRF89

ITRF88
SIO/MIT 92
NEOS 90

PNEOS 90 /




3D/Ellipsoid Datums

NADS3
(GRS 1980)

The GRS80 ellipsoid’s origin is approximately WGS84
2m from WGS84 ellipsoid’s. The Clarke 1866 (WGS84)
ellipsoid’s origin is approximately 236 m from

WGS84 ellipsoid’s

"‘,mweo.%
év M National Oceanic and Atmospheric Administration
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Calculation of geographic position on
this irregular surface is very complex. A
simpler model is needed.

This simplified mathematical surface is
the ellipsoid.

An ellipsoid approximates the shape of
the earth, a datum defines the position
of the ellipsoid relative to the center of
the earth. A datum provides a frame of
reference for measuring locations on
the surface of the earth.

14-parameter transformation




Orthometric Datums and the GEOID

Ellipsoid to Orthometric

+ Ellipsoid, Geoid, and Orthometric Heights

e NAVDS8S8 is based on an adopted elevation at Point
Rimouski (Father's Point). It uses Helmert orthometric
heights as an approximation to true orthometric heights.

H = Orthometric Height (NAVD 88) e  GEOID: “The equipotential surface of the Earth’s gravity
h = Ellipsoidal Height (NAD 83) field which best fits, in the least squares sense, (global)
N = Geoid Height (GEOID 124) H=h-N mean sea level.”

TOPOGRAPHIC SURFACE

eoid Height
(GEOID12A)

Ellipsoid Geoid

(NAD 83)"  (NAVD 88)

VERTCON
NAVD 88 minus NGVD 29 Datum Shift Contours
130°W  120°W  110°W 100°'W 90°W 80'W 70°W  60°W

Contours at 20 cm interval N
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e (Can’t see the surface or measure it directly.

e Can be modeled from gravity data as they are
mathematically related.
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biquadratic interpolation




Topography of the Sea Surface

The Topography of the Sea Surface (TSS) is defined as the
elevation of the North American Vertical Datum of 1988 (NAVD88)
relative to local mean sea level (LMSL).

This grid provides
compensation for the local
variations between a mean sea
level surface and the NAVD88
geopotential surface.

A positive value specifies that

the NAVD88 reference value is
further from the center of the
Earth than the local mean sea

level surface.

>

Q&”’-ﬁw o

Chesapeake Bay TSS

. High:0.210

Low - -0.080

o -232--077

0.76--0.16

e 015014
¢ 013-028
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bilinear interpolation



Tidal Datums

National Water Level Observation

Network (NWLON)

A vertical datum is called a tidal datum when it is defined by a
certain phase of the tide.

National Tidal Datum Epoch (NTDE): is a specific 19-year period
that spans the longest periodic tidal variations resulting from
astronomical tide-producing forces.

The fundamental base from which most coastal and marine
boundaries are determined.

Also important for referencing soundings and depicting
shorelines on nautical charts.




Tidal Datums

TIDES - SUPPORT TO NAUTICAL CHARTING
PHOTOGRAMMETRY APPLICATIONS

MEAN HIGHER HIGH WATER —— |

MEAN HIGH WATER

MEAN LOWER LOW WATER

AERIAL PHOTOGRAPRY IS TAKEN AT MEAN HIGH WATER AND MEAN LOWER LOW WATER
FOR BOUNDARY DETERMINATIONS AND SHORELINE MAPPING

1612480 MOKUOLOE, KANEOHE BAY, OAHU ISLAND HI

) |
T

01-01-02 00:00
fﬂ‘; DKW%
é m E National Oceanic and Atmospheric Administration
% &,f
S

Mean Higher High Water (MHHW): defined as the
arithmetic mean of the higher high water heights of the
thIe I\(I)'IYSIéa specific 19-year Metonic cycle denoted as
the 3

Mean High Water (MHW): defined as the arithmetic
mean of the high water heights observed over a specific
19 year cycle.

Mean Sea Level (MSL): defined as the arithmetic mean
of hourly heights observed over a specific 19 year cycle.

Mean Low Water (MLW): defined as the arithmetic
mean of the low water heights observed over a specific
19 year cycle.

Mean Lower Low Water (MLLW): defined as the
arithmetic mean of the lower low water heights of the
tide observed over a specific 19 year cycle.

Mean Tide Level (MTL): a tidal datum which is the
average of Mean High Water and Mean Low Water.

Diurnal Tide Level (DTL): a tidal datum which is the
average of Mean Higher High Water and Mean Lower
Low Water.



Tidal Datums and Hydrodynamic Modeling

- i | Tidal Datum fields are

' "| derived from ADCIRC

"| (Advanced Circulation)
Model, simulations are

made on cluster

computers at NOAA’s

Earth System Research

Finite Element grid d
is created and S ‘
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bathymetry -
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Correct results by spatially
interpolating errors with
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Residual Interpolation)

bilinear interpolation




ADCIRC Modeling in Support of VDatum
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VDatum: IGLDS85

e Conversions between IGLD 85 and NAVD 88 are provided based on the NAVD
88 gravity model (http://www.ngs.noaa.gov/TOOLS/Navdgrav/navdgrav.html)
and the hydraulic corrector model.

IFAEsE S

Michigan

Qhio
|:| IGLDS5 Transfarmatian Grid L
I



http://www.ngs.noaa.gov/TOOLS/Navdgrav/navdgrav.html

VDatum Website: vdatum.noaa.gov

(Version 3.6 Released, May 13, 2016)

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

r& MNOAA's Vertical Datum Transformation - v3.6.1 L é]‘
VERTICAL DATUM TRANSFORMATION Horizontal Information

INTERGRATING AMERICA'S ELEVATION DATA ! Source Target

Datum: [@ NAD23(2011/2007/CORSIGHARN) - North...] v | [@ NADE3(2011/2007/CORSIEHARN) - North...| v |
About VDatum Download Online Docs & Support Contact Us Coor. System: |UTM (Easting, Northing) "l ‘UTM (Easting, Northing) |v|
Unit: |meler (m) ‘vl ‘meler:m} |v|

Welcome to VDatum!

VDatum is a free software tool being developed jointly by NOAA's National Geodetic Survey

e B ] = —

Vertical Information

(NGS), Office of Coast Survey (OCS), and Center for Operational Oceanographic Products and oD T

Services (CO-OPS). VDatum is designed to vertically transform geospatial data among a variety Download the newest VDatum X

of tidal, orthometric and ellipsoidal vertical datums - allowing users to convert their data from (v3.6.1) and its datasets. Datum: @ NADB3(201112007!'CDRSQWHARN}—NDI‘"IH.‘ 'l @ MHW |

different horizontal/vertical references into a common system and enabling the fusion of diverse )

geospatial data in desired reference levels. Animated tutorial! Unit: |meter (m) ‘Vl ‘meier:m) |v|
(® Height ) Sounding (@ Height ) Sounding

The VDatum Demonsiration
Features Project in Tampa Bay,
Florida

[] GEOID model: l:D [v] GEOID model: GEOID12B :

Point Conversion rASCHFHeConversion rFiIeConverswonl

VDatum software is written in Java, so it runs on Mac OS X, Unix, VMP, and Windows.

NOAA USGS
Where available and uncertainties are established, VDatum supports the conversions among Bathymetry ~ Topography
following:

Input OQutput
* Coordinate Systems: Geographic, UTM, State Plane Coordinates (SPC), and geocentric
(ECEF) Easting: | | ‘ Convert ‘ Easting: [] File Report []toDMS
Horizontal Datums: NAD27, NAD83(1986), and NAD83(HARN); and ellipsoidal datums Northing: | | \ Reset \ Northing: i i
such as of ITRF, WGS84, and NADS83 serializations Vertical Uncertainty
Height: | | [ oms | Heignt:

Vertical Datums:

o Ellipsoidal Datums: NAD83, WGS84, ITRF88, ITRF89, ITRF90, NEOS 90, PNEOS 90,
ITRF91, ITRF92, SIO/MIT 92, ITRF93, ITRF94, ITRF96, ITRFI7, IGS97, ITRF2000,
IGS00, IGb0O, ITRF2005, IGS05, ITRF2008, IGS08, WGS84(transit), WGS84(G730),
WGS84(G873), WGS84(G1150), WGS84(G1674), NAD83(PACP00), NAD83(MARP0O)

o Orthometric Datums: NAVD88, NGVD29, PRVD02, VIVD09, ASVD02, GUVDO04,
NMVDO03, HAWAII EGM2008, EGM1996, and EGM1984

o Tidal Datums: MLLW, MLW, LMSL, DTL, MTL, MHW, LWD, and MHHW

o IGLD85

GEOID models: GEOID12B, GEOID12A, GEOID09, GEOID06 (Alaska only), GEOIDO3,
GEOID99, and GEOID96

EGM models: EGM2008, EGM1996, and EGM1984

Supported file format: text(ASCII), LIDAR(.LAS) version 1.0 to 1.2, ESRI ASCII
Raster(.ASC), and ESRI 3D shapefile

National Oceanic and Atmospheric Administration
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VDatum: Documentation and Support

NATIONAL OCEANIC AND Manual, Presentations and Publications
{AMOSRHERICADMINISTRATION ,

Publications On This Page:
Manual g

VERTICAL DATUM TRANSFORMATION + VDatum Manual for Development and Support of NOAR's Vertical Datum A S e

formati 1, . Version 1. 01, . ot M
Sl ok St e Transformation Tool, VDatum. Version 1. 01, June 2012 . 2007 < 2006 < 2005
NTERGRATING MER E VATIO : v 2004 ¢ 2003 ¢ 2002
Presentations ¥ 2001 < 2000 and earlier

+ White, S. A. (2013). VDatum: Vertical Datum Transforamtion Tool. Presented to the
pport Contact Hydrographic Services Review Panel.

About VDatum Download Docs &

Est. of VDatum Uncertainties Publications

Welcome to VDatum! User FAQs

2013

 Wang, J., E. Myers, I Jeong, S. White (2013). VDatum for the Coastal Waters of Puerto Rico and the U. S. Virgin Islands:Tidal
) . e . User Chide Datums, Marine Grid, and Sea Surface Topography. NOAA Technical Memorandum NOS CS 33.
VDatum is a free software tool being developed jointly by NOAA's National { Download  Yang, Z., E. Myers, L Jeong, S. White (2013). VDatum for the Gulf of Maine:Tidal Datums and Topography of the Sea Surface.

3 % ¢ : NOAA Technical Memorandum NOS CS 31.
(NGS), Office of Coast Survey (OCS), and Center for Operational Oceanogrd « Hess, K., L Jeong, S. White (2013). Revised VDatum For Easter Florida. NOAA Technical Memorandum NOS CS 30.

Services (CO-OPS). VDatum is designed to vertically transform geospatial diSEL it LSS 3d the newest VDatum « Xu, ., E. Myers, I. Jeong, S. White (2013). VDatum For Coastal Waters of Texas and Westem Louisiana: Tidal Datums and
of tidal, orthometric and ellipsoidal vertical datums - allowing users to conv 5) and its datasets. Topugrapyial the SexSikcs. HOBA Tectnical Mearndim HOS €5 29:
different horizontal/vertical references into a common system and enabling [ERTTLRINEIE 2012
geospatial data in desired reference levels. imated tutorial!
Manual, Presentations & Publications oM i e UL e G e T e e s o
Datum Demonsiration
Features Transformation Grid Format fjectin Tampa Bay, 2011
Florida Py
VDatum software is written in Java, so it runs on Mac OS X, Unix, VMP, and Windows. 010
NOAA UsGs « Yang, Z., E. Myers, S. White (2010). VDatum For Eastern Louisiana And Mississippi Coastal Waters: Tidal Datums, Marine Grids,
Where available and uncertainties are established, VDatum supports the conversions among Bathyme try Topography And Sea Surface Topography. NOAA Technical Memorandum NOS CS 19. ) )
following: . éang, Z., E. Myers, S. White (2010). VDatum for Great South Bay, New York Bight And New York Harbor: Tidal Datums, Marine
rids, and Sea Surface Topography. NOAA Technical Memorandum NOS CS 21.
2 * Xu, J., E. Myers, S. White (2010). VDatum for the Coastal Waters of North/Central Califomia, Oregon and Westem Washington:
Coordinate Systems: Geographic, UTM, State Plane Coordinates (SPC), and geocentric y Tidal Datums and Sea Surface Topography. NOAA Technical Memorandum NOS CS 22.
(ECEF) 2009
Horizontal Datums: NAD27, NAD83(1986), and NAD83(HARN); and ellipsoidal datums
such as of ITRF, WGS84, and NADS83 serializations
Vertical Datums: o e Frequently Asked Questions

Ellipsoidal Datums: NAD83, WGS84, ITRF88, ITRF89, ITRF90, NEOS 90, PNEOS 90, Which OS does VDatum run on?

ITRF91, ITRF92, SIO/MIT 92, ITRF93, ITRF94, ITRF96, ITRF97, IGS97, ITRF2000,

1 have the latest Java, however when I double click vdatum.bat, the command prompt window flashes

IGS00, IGb0O0, ITRF2005, IGS05, ITRF2008, IGS08, WGS84(transit), WGS84(G730), T for a split second and the application does not launch.
WGS84(G873), WGS84(G1150), WGS84(G1674), NAD83(PACP00), NAD83(MARPOO) B v z < : 2 - = < - =

we| Vertical Datum [ = « Running "java -jar vdatum.jar” at the command prompt W|.ndow gives me "java is not recognized as an
Orthometric Datums: NAVDSS, NGVD29, PRVD02, VIVDO9, ASVDO02, GUVD04, “"|_Transformation | * iitetmatoextetal counnand, diefable biogram ocbatch e
NMVDO03, HAWAII EGM2008, EGM1996, and EGM1984 oo maran s Crren « Ican't select any tidal datum, or NAD 27, NAD83(1986), NGVD29, IGLD85!
Tidal Datums: MLLW, MLW, LMSL, DTL, MTL, MHW, LWD, and MHHW « Irecieved a result of -999999.0. What does that mean?

The -999999.0 is the no-data-value in our program. It occurs in areas where the transformations are invalid. In the tidal

IGLD85 transformations, this -999999.0 value could mean that your elevation data are either out of the boundaries of our tidal

transformation grids, or in the masked-out areas, i.e. inland or where are not covered by the tidal models.
GEOID models: GEOID12B, GEOID12A, GEOID09, GEOID06 (Alaska only), GEOIDO3,
GEOID99, and GEOID96

« Why doesn’t VDatum provide tidal datums inland?

« What are the VDatum bounding polygons and why are they utilized?

EGM models: EGM2008, EGM1996, and EGM1984

« While trying to convert from NAVD88 to MLLW, MLW, MHW, etc.. I got results showing that the MLLW

Supported file format: text(ASCII), LiDAR(.LAS) version 1.0 to 1.2, ESRI ASCII
Raster(.ASC), and ESRI 3D shapefile

No, it isn't a program bug, nor a mix up.

Let's consider the diagram on the right, assuming a point (at the lightning bolt)
Integrated Bathy/Topo DEM — has following elevation values (height values):

o NAVDS88: 1.72m
o MLW: 0.6557m

»0% o MHW: -3.6847m
@ where the original elevation value is relative to NAVDS88 (1.72m). Using VDatum
to get elevation values referenced in MLW (0.6557m), and in MHW is (-3.6847m).
é National Oceanic and Atmospheric Administration P T I EL S st e el SR e At et
% NAVDSS




Source Target
Datum: ) NADS3({2011/2007/CORS96/HARN) - North... » | [@) NADS3(2011/2007/CORSI6HARN) - Horth...| »
ONLINE VERTICAL DATUM TRANSFORMATION C -] [ L]
INTEGRATING AMERICA'S ELEVATION DATA Coor. System: |UTM (Easting, Northing) [+ ] [uTM (Easting, Northing) [~]
About VDatum Download Docs & Support Contact Us LrE [meter (m) [v] [meter (m) [~]
o ] ] —

VDatum: Interfaces

3 NOAA's Vertical Datum Transformation - v3.6.1

o] - e

Horizontal Information

Source Target

Horizontal Information

-[v7] Vertical Information

Datum: [NADB3(2011/2007/CORS9I/HARN) - North American techt v | NAD83({2011/2007/CORSIE/HARN) - North American techt ¥ [ 2011&007;‘:}“;2‘;&“‘““ o <] [ Tarel =]
Coor. System: Geographic (Longitude, Latitude) v || Geographic (Longitude, Latitude) v Dot ( I=ROItHS |:
Unit: meter (m) v |[ meter (m) v Unit: [meter (m) [«] [meter (m) [«]
: [ ] — |[ALE-0101 [ B ALE -0101
Zone. ! L (@) Height 1 Sounding ® Height ) Sounding
¥ Vertical Information [ GEOID model: [ ]| @ceoomose: [cEOmi2E ]
SOuCe uige Point Conversion | ASCII File Conversion | File Conversion |
meter (m) v | meter (m) B Input Output
® Height O sounding ®  Height Sounding Easting: | | [ _convert | easting: [IFileReport  []to DMS
| GEOID model: ") GEOID model: | I
Northing: | \ | Reset ‘ Northing: Vertical Uncertainty
Point Conversion ASCII File Conversion Height: | | [ ows | Height:
T Output VDatum Command-line User Guide
Longitude: |-76.121520 | Convert Longitude: |-76.1215200
Latitude: 33.724339 [ Resst | Latitude:  |33.7243390 On This Page This User Guide describes how-to run VDatum version 3.x without the graphical user interface.
Height: 0 | DMS Height: [0.3113 7 & Point Conversion Once you download VDatum software and its transformation grids, your computer is ready to
° i . transform geospatial data among several horizontal and vertical datums.

! to DMS Vertical Uncertainty:  7.9284 cm
Vertical_Area: NCcoast11_8301

Seattle Superior
%

¢ File Conversion

General syntax:

« For running VDatum with the graphical user interface:

Ottawa  Montreal
5 o P ;
java -jar vdatum.jar

Hirh T e
Toronto BN
3 ° P ¥ « For help:
GREAT PLAINS > Shicag g Detroit N LRk java -jar vdatum.jar -help
o
e UNITED Ul DESEGLS « For converting without GUI:
4 9IS CTATES b b i) S oPhiladelphia java -jar VDatum.jar <georeferencing_parameters> [<point_conversion>] [<file_conversion>]
San S 5 rier
Francisco o Washington

Georeferencing Parameters

nta:

Los
Angeles
<

ihorz:<source horizontal datum>[:<coordinate system>:<unit>:<zone>] [ivert:<source vertical datums>[:<unit>:[ <height/sounding>[:
<geoid>]]]] ohorz:<target horizontal datum>[:<c unit>:<zone>] [overt:<target vertical datum>[:<unit>[:
<height/sounding>[:<geoid>]]1]

Dallas,
o

where:

Parameter Description

Ellipsoidal Datum

ihorz Provides details about horizontal information of the source data

Provides details about vertical information of the source data. If omitted, the transform is considered to be 2-

ivert
dimension.
Provides details about target horizontal information. If omitted, result will be horizontally referenced in
NADS3, geographic coordinates.

ohorz
When specify il results are consi to be h referenced exactly as source. This s

n0 especially for LIDAR conversion with source and target data are in State Plane coordinate system.
f T Provides details about vertical information of the source data. If omitted, the transform is considered to be 2-
5 < a o . dimension.
National Oceanic and Atmospheric Administration

Either geo, utm, spc or xyz, ¢ to ¢ UTM ¢ State Plane

<
v, d’j <coordinate systems  coerdinates or geocentric coordinates.
%cﬁ If omitted, the geographic coordinate system with horizontal coordinates in degrees (i.e., geo:deg) are used.

« Tn manarsnhic canrdinatac lanaituda/Iatitnds anite sre dan ac danrcac



Utilizing VDatum: Horizontal

& NOAA's Vertical Datum Transformation - v3.6.1 |
i

Horizontal Information

Source Target
tum: |§“ NADE3(2011/2007/ICORS96/HARN) - Horth...| - | |§" NADS3({201 1IEUUTICDRSQEIHARH}m?P

A 1

Coor. System: | UTM (Easting, Northing) | - | Geographic (Longitude, Latitude) | -
_ Geographic (Longitude, Latitude)
. t . .
Unit meter (m) Ad UTM (Easting, Northing)

Zone- 12 | | | State Plane Coordinates (Easting, Northing)

Earth-centered Earth-fixed XYZ el
T4 1 | - Target
Datum: |@ NADS3(2011/2007/CORSI6/HARN) - North...| v | | MHW [~]
Unit: |meter{m} |v| |meter{m} |v|
@ Height 1 Sounding (@ Height ) Sounding
(] GEOID model: | | | [v] GEOID model: |GEOID12B |v|
l/ Point Conversion rASCII File Conversion rFiIeConversion |
Input Output
Easting: | | | Convert | Longitude: [ ] File Report [ ]to DMS
Northing: | | | Reset | Latitude: R Sa—
Height: | | | DM5 | Height:

National Oceanic and Atmospheric Administration




Utilizing VDatum: Vertical

‘& MNCALA's Vertical Datum Transformation - v3.6.1 L
i
Horizontal Information
Source Target
Datum: |@) NAD83(2011/2007/CORSI6/HARN) - North...| v | [@ NAD83(2011/2007/CORSIE/HARN) - North...| |
Coor. System:  |UTM (Easting, Northing) |+ | |UTM (Easting, Northing) ||
Unit: |meter{m} |v| |meter{m} |v|
Zone: 18 | | | | | |
- [¥] Verti ton
Source Target
f Datum: | @ NADS3(2011/2007/CORSI6/HARN) - North...| | | MHW v
Unit: \meter (m) |+ | |meter (m) [v]
® Height i Sounding i® Height i Sounding
=
[] GEOID model: | | GEOQID model: GEOID12B -
l/PointComrersion ASCII File Con : GEOID12A B
| GEOIDOY
Input Dutput GEDIDOG =
) ) NGEOIDOS
Easting: Convert Easting: Fil
g | | | | E N GEDID9S | 4
Northing: | | | Reset | Morthing: Ve nGEGIDQE |
EGM2008 hd
Height: | | | Dms | Height:

National Oceanic and Atmospheric Administration




Utilizing VDatum: Input

‘& NOAA's Vertical Datum Tran;formation -v3.6.1 |
Horizontal Information
Source Target
Datum: |@ NADS3(2011/2007/CORSI6/HARN) - North...| » | [@ NADE3(2011/2007/CORSIEHARN) - North...| w |
Coor. System:  |UTM (Easting, Northing) || |UTM (Easting, Northing) ||
Unit: |meter{m} |v| |meter{m} |v|
Zone: 8| | [~ | [~
i
.[¥] Vertical Information
Source Target
Datum: |@ NAD83(2011/2007/CORSIGHARN) - North...| v | |l MHW [~]
Unit; \meter (m) |w| |meter (m) |~]
i® Height i1 Sounding i® Height ' Sounding
(] GEOID model: | | | [v] GEOID model: \GEOID12B |- |
ASCI File Conversion rFiIeCon\rersion |
Input Output
Easting: | | | Convert | Easting: [ ] File Report [ ]toDMS
Northing: | | | Reset | Northing: Vertical Uncertainty
Height: | | |  Dbms | Height

NOESYe,
ﬁ 1\3 National Oceanic and Atmospheric Administration

{
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Utilizing VDatum: Input

& NOAA's Vertical Datum Transformation - v3.6.1 I =
-
Horizontal Information
Source Target
Datum: |@“ HADBS{E{H1!2{]{]TICORSQEIHARH}-Horth...|v| |@“ HADBS{E{H1!2{]{]TICORSQEIHARH}-Horth...|v|
Coor. System:  |UTM (Easting, Northing) || |UTM (Easting, Northing) ||
Unit: |meter{m} |v| |meter{m} |v|
Zone: 8 | | A | [~
.[¥] Vertical Information
Source Target
Datum: |@ NAD83(2011/2007/CORSIGHARN) - North...| v | |l MHW [~]
Unit; \meter (m) |w| |meter (m) |~]
® Height i Sounding ® Height ) Sounding
(] GEOID model: | | | [v] GEOID model: \GEOID12B |- |
r Point Conversion t ASCH File Conversion 3 File Conversion |
T R
File name(s): inalicoguinaicoguina_nad83.xyzDhiocmisubset_area_las_finalicoguinakfil_VD_coquina_mhw xyz; IZ‘
Delimiter [Comma |v Easting |0 Horthing |1 Height [2 | SKip (lines) |0 |
comma
Save as: . msubset_area_las_finalicogquinairesult IZ‘
semicolon
[ ] Exclud|SPace pints (points with coors. = -999999)
tab _ | Convert |
[ ] Appent—r—=wr=—ro—er end of the point record
e

NOESYe,
m E National Oceanic and Atmospheric Administration

{
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Returned null ee®
value =-999999.0

Returned a valid °
conversion value

» With exception of small buffer region near coastline, user-input points falling on “land” side of MHW
shoreline are assigned a null value.

» Orthometric and ellipsoidal conversions may still be made at land points, as only conversions
involving tidal datums will be invalid inland of the buffer zone along coastline.

¢ National Oceanic and Atmospheric Administration



Utilizing VDatum: Input

(o — - &
A NOAA's Vertical Datum Transformation - v3.6.1 [i‘—l—J

Horizontal Information

Source Target

Datum: [@ NAD23(2011/2007/CORSI6/HARN) - North...| » | [@ NAD83({2011/2007/CORSO6/HARN) - North...| v |
I Coor. System:  |UTM {Easting, Northing) | | |UTM (Easting, Northing) (]

Unit: |metertm} |v| |metertm} |v|
Zone: 18 | |
. [v] Vertical Information

Source Target
Datum: [@ NAD83(2011/2007/CORSO6/HARN) - North...| v | [l MHW v
Unit: |metertm} |v| |metertm} |v|

@) Height ) Sounding @ Height ) Sounding

O [¥] GEOID model:  |GEOID12B (|

r Point Conversion rASCII FiIeConversionq File Conversion

File type: ASPRS LiDAR Data Exchange Format 1.0, 1.1 and 1.2 ‘v
ASPRS LIDAR Data Exchange Format 1.0, 1.1 and 1.2

% Use VDatum's ing Setup

ESRI ASCIl Raster Format
File name(s): ESRI Shapefile Vector Format |Z|
Save as: III

[ Excluding NODATA points (points with coors. = -999999)

ne

B

H National Oceanic and Atmospheric Administration
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VDatum Uncertainty Modeling

ITRFxx

c=20cm

c=50cm

MLW,c=1.6cm

MHW.,c=16cm

MHHW,c=1.6cm

c=20cm

NGVD 29
c=18.0cm

c=3.1cm

NAVD 88 c=5.6cm
c=50cm

c=15¢cm

MIL,c=16cm

See: vdatum.noaa.gov/docs/est_uncertainties.html

!
“‘% oF

>

f»“““%
ﬁ \g National Oceanic and Atmospheric Administration

c=28cm

MLLW,c=16cm

c=3.1cm

c=1.8cm

DIL.c=16cm




VDatum Uncertainty Modeling (cm)

(ITRFxx to the tidal datum, the transformation with the greatest uncertainty)

MAXINMUM
VDATUM REGION CUMULATIVE
UNCERTAINTY
California - Southern California from Morro Bay south to US/Mexico border 8.1
California - Monterey Bay to Morro Bay 8.0
California - San Francisco Bay Vicinity 9.8
Oregon/ California — Punta Gorda to Cape Blanco 131

Uncertainties that are constant for all VDatum regions of the U.S.

TRANSFORMATION SOURCE DATA
NADE3 to MNAVDEE to
ITRFx to NADS3 NAVDSS NGYD29 NADSB3 NAVDEE NGVD29
2.0 5.0 20 2.0 5.0 18.0
SOURCE
TRANSFORMATION DATA,
REGION MCu

HNAVDEE MSL to “tf)L Ht(S)L “tf)L “tf)L MSL to  All Tidal
to MSL  MHHW MLLW Datums

MHW MTL DTL MLW

California - Southern California

from Morro Bay south to US/Mexico 1.6 1.4 09 0.1 0.4 0.8 0.9 1.3 8.1
border

California - Monterey Bay to Marro 11 0.8 1 0.7 1 09 17 11 g

Bay

Calitornia - San Francisco Bay 0.1 37 45 2 25 42 5.3 14 9.3
Wicinity

Oregon! California — Punta Gorda 44 2 16 o5 44 57 a5 13 134

to Cape Blanco

) AT

B

H National Oceanic and Atmospheric Administration
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Operational: vertical Datum Transformation Uncertainty

2016/06/01 13:10:30
NCAR's Vertical Datum Transformation v3.6

INEPUT CUTFUT
Coordinate System: S5tate Flane State Plane
Horizontal Datum: HADE3 HADE3
Horizontal Unit: m m
Zone: 4601
Vertical Datum: HADE3 HAVDES
Vertical Unit: m m
Height/Sounding: height height
GECID model: genidlZb

- _
< Vertical Uncertainty: T7.3485cm > & NOAA's Vertical Datum Transformation - v3.6.1 I =Ll —

Horizontal Information

From: C:\temphlas filesh\las files\20090721 47122H2102-works.las

To: C:\tempilas files\las files\resulthZ20090721 47122H2102-works.las
Nunmber of processed Points: 333773

Number of valid-transform Points: 333773 Coor. System: |Geographic:Longitude, Latitude) |v| |Geographic:Longitude, Latitude) |v|

Humber of points in this output file (HODATA points were excluded) : 3 | | || | |
Unit:

Source Target
Datum: @ NA083:20111’200?J’CDR5961’HARN}-North...|v| @ NA083:20111’200?J’CDR5961’HARN}-North...|v|

Zone: | -] | B

-[v] Vertical Information

Source Target
Datum: [@ nADE3(2011/2007/CORSI6HARN) - North... | [ MHW [+]
Unit: [meter (m) [+] [meter (m) [~]
I (@ Height ) Sounding @ Height ) Sounding

[] GEOID modet: I:D [ GEOID model:  |GEOID12B [+]

l/PointConversion rASCIIFiIeConversion rFiIeConversion |

Input Output
Longitude: |-77.818 | | lconvert | Longitude: -77.3180000
Latitude:  [34.133 | [ Reset | Latitude: 34.1330000 S ——
|| | Height: o | [ bms | Height: 359576 9.5844cm
Vertical_Area: NCcoast11_8301

National Oceanic and Atmospheric Administration




Vertical Datum Uncertainties By Region

VDatum Uncertainty
MCU
8.0 -8.9
B 9.0 -10.0
I 10.1 -11.0
1.1 -13.0
13.1 -22.6




What's Next: Strategic Priorities

« Reducing Regional Model Uncertainty to <10cm
« Increasing Coverage
« Spatially Varying Uncertainty

« Next Generation TSS Model (utilizing gravimetric GEOID
transformation roadmap)

« Software Development

« Communication and Outreach

f"‘) x"\weo,%
év M National Oceanic and Atmospheric Administration
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Foundational Data: Tidal

S

- — = Kilometers

80160 320 480 640
@ FY15 Gauge Funding
* FY16 Gauge Funding (will fund approximately 12 of 16 prioritized sites) NY/LIS Bight Gauging
FY
a 15
16

““"%.(
é n E National Oceanic and Atmospheric Administration N mmmm Kilometers
% &/ 02040 80 120 160
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Increasing Spatial Coverage

i‘ﬂp
é ﬁ ‘2 National Oceanic and Atmospheric Administration

B
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Increasing Spatial Coverage

' Regional VDatum Coverage

~ New Model Coverag

Model Coverage
[777) old Model Coverage
T % o




Exploratory Alaska Tidal Modeling

Southeast Alaska

Model Domain, Shoreline, and Tidal
Data (M, amplitude shown in color)

I I I I I I I L
-170 -165 -160 -155 -150 -145 -140 -135 -130

SE Alaska tidal datum hydrodynamic model domain (red polygon), and bathymetry (m)
61 0

-1000

-1500

-2000

-2500

-3000

-3500

L L L . L L L RS
-142 -140 -138  -136 -134 -132 -130 -128

Bathymetry

"'D»JMC&%

2

v§ National Oceanic and Atmospheric Administration
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Exploratory Alaska Tidal Modeling

Western Alaska

I
T
f

e —

— -Modeled M,
B Amplitude

/L,,,\,:"'»’M—ddeled M,
Phase

HOKW%

. 4
Slide 34
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Future Enhancements:

Next Generation TSS




GRAV'D (Gravity for the Redefinition of the American* Vertical Datum)

e An NGS project whose target is to redefine the
official civilian vertical datum as the geoid, realized
through the use of GNSS technology and a
gravimetric geoid model over at least the United
States and its territories

e  Official NGS policy as of Nov 14, 2007

*  Re-define the Vertical Datum of the USA by 2022 (at
current funding levels)

e  Part of the NGS 10 year plan (2013-2023)

e Target: 2.cm accuracy orthometric heights from
GNSS and a geoid model
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Future Enhancements: Next Generation TSS Development

New GEOID: Coastal
New Proposed Transformation Roadmap gravity field A Must: GPS Campaign on

based on a purely Gravimetric GEOID improvement AT arks to determine

le USGG2009 ..| New Orthometric
[_mRE) s " e TS

Other ¥
Ellipsoids NADS3 NAVDEE ‘ Tidal \

new relationships

Datums

| — -4 -

= = AW
14’

| NGvD2e | [ 1GLDSS |

-

Wish List: GPS tide buoys to be utilized for
data input and validation

+ NOAA CO-OPS Tide Stations
Spacebome altimetry based TSS points
TSS grid (Texas)
High : 0171099

Low :-05

Satellite Altimetry/Derived Products to Re-tracked coastal altimetry data to

sommme, better understand offshore TSS capture nearshore sea surface

height signal
National Oceanic and Atmospheric Administration
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Tacksan

“BatoniRouge
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BN New Orleans

-+-| 29.887 -81.291 Degrees

60mi
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Foundational Data: Geodetic

Montevalio p

Aldbamal [

.. It Montgomery

N o

Mobile. o =
) %“ Tailahossee

Gainesville

LaBelle
=ape Cural

of

National Oceanic and Atmospheric Administration

(1 of 4) »
| ST. AUGUSTINE

000

mip

[ssimmee

8,720,576.00
ST. AUGUSTINE

FL
29.89
-81.31
OBSERVED
20160613
More info
More info
Zoom to ase
Paim Bay
Settian
Vero _sach
PortS luce
Wt Talm
B h
Freeport Marsh Harbour
Boc: aton
Faréurmle
M i
Gy,
S
b o
Nassau

Map data @ OpenStreetMap contributors, CC-BY-5A




Foundational Data: Geodetic

Shared Solution

PID: AL6199
Designation: §72 €907 TIDAL 2
Stamping: NO II
Stabiliry: May held
Setting: Set s top of coticrete motment
Mark
Conditien:
Description: The benck mark 15 2 dizk set m the top of a concrete monument 3.66 m (12.0
1) SW of the SW comer of the Bradlex's two story frame house, located at the
msade conser of udewalle. below the grasy
Observed: 2016.02.06T16 1 74 See Also 1983

Source: OPUS . page5 120004 | Close-up View

tnoaly subgect % ground movetnent

G

{[REE_FRANE NAD_EID)[EFOCH: 3010 00X [SOURCE: NAVDSE (Caugpustod waizg GEOIDLSS))[UNITS: e[ SET PROFILE][ DETALLS|

LAT:
LON: -§
ELLHT:
X:

Y: .53

U™ 17 SPC 902(FL W)

NORTHING: 511
EASTING: 326489 766m 1246
CONVERGENCE: .0 £3418006" .0.3620
POINT SCALE
COMBINED FACTOR:

|} alehne
(] Phootm
{13}
- Flora A
- oy
-
14 % o
)- .
- s v
fred Howard S » 4
Park - 3
2 +
Cypress &
darpon - o
S A Springs ¢
Herizon View GO g'e Map deta 22010 Google. INEGI  Terms of Use  Report a map error

The sumenical values for thas posttion solution have satsfiad the quality coetrel crstena of the National Geodetic Surver. The contributer s versfiad that the mfen

NOESYe,
é ﬁ National Oceanic and Atmospheric Administration
\’%0‘6,}



Future Enhancements: Next Generation TSS Development

A Tide Station N 2 e
TSS generated using Altimetry and Tide Station input (filteredﬂ‘)w“
0.5 BT
0.5 -0.176
| 0.176 - 0.199

1 0.199 -0.219
0.219 - 0.245
0.245 - 0.294
0.294 - 0.333

Refined TSS grid created using the derived TSS points at
CNES MSS points (Gaussian filtered), and newly determined
geodetic relationships at tide stations

National Oceanic and Atmospheric Administration




Future Enhancements:

Spatially Variable Uncertainty (SVU) Estimation




Spatially Varying Uncertainty: Topography of the Sea Surface

Observation
uncertainty

* related to the interpolation

Interpolation
uncertainty

performance over distance

f@"‘ 3 |
é National Oceanic and Atmospheric Administration

{
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Spatially Varying Uncertainty: Topography of the Sea Surface

Rigorous Error Propagation

_ T
Zrss = Jrpu Z1ssobs Ity + Zinterpolation
— . I
Yrssops = |1 Bsg v E0S

Deriving “Full” covariance matrix

A TR NI Y S 2% v s PW
Data pair between gauges:
* over-water distance
» correlation (monthly MSL)

- )

soEE,

‘E National Oceanic and Atmospheric Administration
< &’!
%o‘

Interpolation Uncertainty

X: Distance
(km), Y:
Weight

X: Distance (km),
Y: avg. Weight

X: Distance (km)
Y: Scale factor for
unit variance




Spatially Varying

Table 2. The regression equations and parameters for estimating uncertainties in tidal datums
for Mean Low Water (from Bodnar, 1981)

SIM = 0.0068 ADLWI + 0.0053 SRGDIST + 0.0302 MNR + 0.029
S3M = 0.0043 ADLWI + 0.0036 SRGDIST + 0.0255 MNR + 0.029
S6M = 0.0019 ADLWI + 0.0023 SRGDIST + 0.0207 MNR + 0.030

S12M = 0.0045 SRSMN + 0.128 MNR + 0.025

Where:

S is the standard deviation (in feet),
M is the number of months of subordinate station observation,
ADLWI is the absolute time difference of the Low Water Intervals between control and

Uncertainty: Tide Models

 Statistical data assimilation is used to blend
model results and data, also providing the
associated uncertainty.

« Initial results for the Chesapeake Bay are
shown below:

subordinate stations (in hours),
SRGDIST is the square root of th

- Product (MHHW) spatia
- distribution aft%gﬁ,d_ a

(in nautical miles),
MNR is a mean range ratio that i |-
between control and subordinate
(using range values in feet), and
SRSMN is the square root of the
(in feet).

- assimilation

s Uncertainty in Qne*?candard (,\,

7

0.046




Software: Future Enhancements

f"‘, "WS%
%v m National Oceanic and Atmospheric Administration
\’%«&f

Bug Fixes
Change Request

GIS Format Support
« GeoTiff
- LAZ
- LAS1.3and 1.4

SVU Implementation

Investigate integration of
Gravimetric GEOID and new
transformation roadmap

Investigate integration of
Next Generation TSS Grids

Web Services (API?)

GeoCon, Time Dependency



New York / Long Island Sound (FY2018)
West Coast (FY2019)
I Mid-Atlantic Bight (FY2022)

. e Kilometers

0 295 590 1,180 1,770 2,360

1

A
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VDatum
Applications

: National Oceanic and Atmospheric Administration




Integrated Ocean and Coastal Mapping (IOCM)

The practice of acquiring, managing, integrating and
disseminating ocean and coastal geospatial mapping

?Geosnaﬁal data in such a manner that permits these data and
LaNOWer k their derivative products to be easily accessed and
cw Zone S used by and for the greatest range of users and

&= 8 ... _ | purposes.

Nationat Need 'or Coostol

Happing mnG Cuarting IOCM requires intra- and inter-agency coordination

with a focus on streamlining operations, reducing
redundancies, improving efficiencies, developing
common standards, and stimulating innovation and
technological development.




Shoreline Extraction: A VDatum Charting Application

Supports delineating the
National Shoreline.

Edit Lidar Point Cloud

Support of other
applications:

«  NOAA nautical charts

« Used in defining the United
States’ territorial limits

« Coastal resource o —

management e s E——

s L —

« Storm surge and coastal — SRR

1 1 Fregr s TS =

flooding modeling ' ool P——

+ Coastal geomorphology e =
VDatum

studies

« GIS analysis

» Coastal Intelligence,
Resiliency and Place-Based
Conservation Applications

HOKW%
E National Oceanic and Atmospheric Administration
w%"”'wcfj

- 4 R 1112\
Quality Control &

Contour Shoreline from DEM A
Feature Attribution



TopoBathy Lidar

4

National Oceanic and Atmospheric Administration




Surveying on the Ellipsoid: m
A VDatum Charting Application : 2

Advantages:

* Decouple tide measurement from survey

e Reduce vertical uncertainty from heave,
dynamic draft

50
L]
LN
ni

KNOWN
using
VDatum

compUTED " ; MEASURED

f?@‘* (depth MLLW).
1\3 National Oceanic and Atmospheric Administration | 2 : 3};’ :

{
. 4




VDatum: Used to Create Digital Elevation Models

Topography

Bathymetry

VDatu

Topo/ Bathy
Digital Elevation Model

-

Sy oy

42 NOAA's Vertical Datum Transformation - v3.2 - - (=] [t
Horizontal Information
source Target
Datum: [nAD83(2011120071C ~North Am... [~ | [NAD83(2011/2007/CC “North Am... | |
Coor. System: [Geographic (latitude, longitude) [+] [Geographic (iatitude, longitude) [~]
unit: \ [ [ [~]

Vertical Information

source Target
Datum: [nAD83(2011120071C “Horth Am... [~ | [MHW [~]
Unit: [meter (m) [+] [meter (m) [~]
@ Height > Sounding ® Height © Sounding
[ GEOID model: | 2 GEODmodel:  [GEOIDI2A  [+]

[ Point Conversion | ASCIIFile Conversion | File Conversion |

File name(s).

Delimiter [comma ||

save as:

LoniEast/Y [0 LatiNorth/X |1

[] Exeluding NODATA points (points with coors. = -099999)
[] Append results to the end of the point record

L]

Height/z [2 Skip (lines) [0

L]

Applications for Seamless Bathy/Topo Datasets:

Inundation modeling from storm surge, tsunamis, and sea level rise.

Erosion, accretion, renourishment
Analyzing storm impacts
Determining setback lines

Determining local, state, and national boundaries

Navigation products and services

Habitat restoration

Shoreline Change Analysis

Analyzing environmental and natural resources
Permitting



Utilizing VDatum for Digital Elevation Model Creation: Tsunami Inundation

< NATIONAL GEOPHYSICAL
) DATA CENTER

NOAA > NESDIS > NGDC > MGGD > Bathymetry & Relief

@\ o soarch oGO DENs
B Vopietaceoncoc
DEMs

More About DEM Development

View Project Hetadata

Project contact:

Lisa.ATavlor@noaa.qoy
phone: 303-497-6767

Technical contact:

Barmy.Eakins@noaa.gov
phone: 303-497-6505.

NOAA Tsunami Inundation Digital Elevation Models (DEMs)

chck area on map sbove to view the DEM regions

NOAA's National Geophysical Data Center (NGDC) is building high-resolution digital elevation models (DEMs) of select U.S. coastal regions. These
topographic DEMs are used to support tsunami forecasting and modeling efforts at the NOAA Center for Tsunami Research, Pacific Marine Environ|
he DEMs are part of the tsunami forecast system SIFT (Short-term Inundation Forecasting for Tsunamis) currently being developed by PMEL for
Centers, and are used in the MOST (Method of Spitting Tsunami model developed by PMEL to simulate tsunami generation, propagation, and int

Bathymetric, topographic, and shoreline data used in DEM compilation are obtained from various sources, including NGDC, the U.S. National Oceaf
Geloglal Survay (USS),the U, Aumy Corpe of Engineers (LSACE,the Faderal Eneromncy Mansgumenk Agency (FEMA) and othe feders, ol
agencies, academic institutions, and private companies. DEMs are referenced to a vertical bidal datum of North Amenican Vertical Datum of 1988 (
Watar (k) and harizontal datum of World Geodetc System of 1984 (WGS 84). Cal size ranges from 1/3 arc-second (- 10 matere) o 36 arc-se

Newn DEMs budt by the PMEL's NOAA Center for Tsunami Research are now available for download from this web site.
How to Cite DEMs:

For each DEM, cite the accompanying DEM Development Report.

124°00°W

123°300°W

[] Arena Gove DEM Boundary

—— Coaslline

CSC lidar

USGS lidar

NED DEM

CSUMB multibeam
ENC extracted points
2007 NOS survey

%vm National Oceanic and Atmospheric Administration

%G

NGDC multibeam o
Pre-1980 NOS surveys
[ Original Horizontal Original
Year |Data Type Spatial Resolution Datum/Coordinate \Vertical
System Datum
NOS Ranges from less than 10 m to
1921 hydrographic 600 m (varies with scale of
vdrograp NAD 83 geographic MLLW
S00g |[SUrvey survey, depth, traffic, and
soundings probability of obstructions)
1984 Multibeam swath Assumed
NGDC to gridded to 1 arc-second WGS 84 geographic Mean Sea
sonar
2006 Level
University of New
Hampshire, Center for Multibeam swath Inferred
Coastal and Ocean 2009 40 meter grid 'WGS 84 geographic Mean Sea
sonar
Mapping, Joint Hydrographic Level
Center
U.S._army Corps of 2000 Hydrographic Not Available NAD 83 California State MLLW
Engineers survey Plane I (feet)
California State University
Seafloor Mapping 2005 ?;r:ta\t:eam SWath |1 eter grid WGS 84 UTM 10 North  |[NAVD &8
Laboratory
1092
NOAA Office of Coast Survey [to ENC extracted Mot Available 'WGS 84 geographic MLLW
2008 soundings




S o
[CoNED Project Viewer

Utilizing VDatum for Digital Elevation Model Creation

TG 2 USGS Home
“ -2 ¥ Contac
Search US

@ Fiod address or place Q=@

[

Tabie of contents

CRE

CR

Topobathy AOls
Topobathy Colored Refief
Topobathy Shaded Relief
Topobathy Elevation

NED 2013 Hillshade

Reference Overlay
Terrain Basemap

Ontario

O T e
-~ -
N

N

Nebraska

United
States

Kansas

Gulf of

Mexico _ Bahamas
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Sea Level Rise/Coastal Flooding

Sea Level Rise and Coastal Fiooding Impacts 3

NATIONAL OCEANIC AND ATHOSPHERIC ADHINISTRATION

= : » o
Sea Level Rise ;
Wttt

Legend

or Doptn
B cowaying Areas
Area Not Mapped

{3 visustaanon ocatin

Understanding the Map

Additional Information

astal Flooding Impacts

ADHINISTRATION

Sea Level Rise and Co:

NATIONAL OCEANIC AND A

T T

Vuinerabity Flood Frequency

SealevelRise
———Y 8RSIR

Lowying Areas.
Area Not Mapped
[ visuaization Location

View Le
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termine the st

Understanding the Map
Additional Information




Emergency Response

NOAA/NGS/RSD
LIDAR

National Oceanic and Atmospheric Administration




Emergency Response

Pre-Storm Post-Storm

Edrsabion (m, NAVDES)

Location 5: Lidar topography from November 27-December 1, 2009
(Pre-Storm) and August 28-29, 2011 (Post-Storm) and topographic
change (Difference) for a portion of the Outer Banks in the Pea
Island National Wildlife Refuge, NC. In the pre-storm image, note the two
particularly low elevation areas between a relative high. During the storm,
surge and waves were funneled through the lower areas, carving two
breaches (post-storm image). The difference image shows the intricate pattern
of erosion associated with the formation of the breaches. See pre- and post-
storm photo comparisons for additional discussion.

Elovabion Change {m. NAVDES)

Courtesy of USGS

v m National Oceanic and Atmospheric Administration
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Additional Applications

Coastal Inundation/Sea Level
Rise/Tsunami Modeling
Erosion/Accretion/Shoreline
Change

Habitat/Wetland Restoration
Dredging and Infrastructure
Engineering (levees, jetties)
Floodplain Mapping

Topobathy DEM Creation

Civil and Water Works Projects
Easement and Setback Planning
Marine Construction

Coastal Engineering

Coral Reef Mapping

Analyzing Storm Impacts

f"‘) x"\weo,%
év M National Oceanic and Atmospheric Administration

. 4

Real Estate Mapping
Evacuation Route Mapping
Site Management

Insurance Studies

Hazardous Waste Site Studies
Groundwater mapping and
modeling

Feasibility Studies and Planning,
Determining Local, State and
National Boundaries
Permitting

Analyzing Environmental and
Natural Resources
Emergency Response



Summary

The VDatum transformations tool from NOAA
allows us to transform vertical datasets between
ellipsoidal, orthometric and tidal datums...

« Assuring data is transformed correctly

« Enabling multiple uses for datasets across

applications (Coastal Resilience, Intelligence, and place-
based)

« Permitting merging of disparate data sets to a
common reference

« And providing transformation uncertainty estimates
for intelligent decision-making and analysis.
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What we need from you:

.....

» Assistance collecting GPS on
tidal benchmarks

 Problems (Software or Models) ({o) (o)

e Enhancements




VDatum: Contact Us

A\ NATIONAL OCEANIC AND
| ATMOSPHERIC ADMINISTRATION

VERTICAL DATUM

INTER ATIN

Contact Us

Thank you for visiting NOAA/NOS's VDatum website. Take our
website user survey. We welcome your ideas, comments,
concemns, and suggestions.

* User FAQs

TRANSFORMATION

Your email address and other personal information will
remain private and will not be used for purposes other
than the c ications you req t via the form
below. For more information, please read our
complete Privacy Policy.

Your Name*

* General Disc i , Help Req , Bug Reports,

Comments etc..Please send email to
vdatum.info@noaa.gov Your Email*
For general discussion, please briefly state your
concems in the subject of your message, such as: Tidal
modeling, or Software question.
; Topic*
For help requests or bug reports, please provide as
mush detail as you could, including specific error |
messages you may be receiving and sample of your Required.Please choose a topic
data. General discussions, help requests, bug reports, comments
Report an error found on VDatum web pages
Join our vdatum.announce mailing list
Unsubscribe from vdatum.announce

Subscribe to our mailing list to receive update
about VDatum: Please use the form on the right.

Message:

undefined

Send Message

Home Site Map Privacy User Survey Report an Error on This Page
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Thank You!

Contact Information:

Email: vdatum.info@noaa.gov

Website: http://vdatum.noaa.gov

Stephen White
Email: stephen.a.white@noaa.gov
Phone: (301) 713-1428 x167
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